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Specification 

1 . Title of the invention: 
Sterilization method 

2. Scope of claims for a patent: 

(1) A sterilization method where food products, agricultural products and the like requiring 
prevention of qualitative changes produced by the growth of filamentous bacteria are maintained 
under a pressure of 500-10,000 kg/cm 2 at a temperature of 10-100°C, and treatment is conducted 
for 5 minutes to 5 hours. 
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3. Detailed description of the invention: 

<Field of industrial utilization> 

This invention relates to a sterilization method for food products, agricultural products and the 
like that develop filamentous bacteria. 

<Prior art> 

Conventionally, the sterilization of mold has been conducted by heat treatment or the like in the 
raw material or product state, but the defect of this method has been that decomposition of 
components such as browning, aroma, vitamins and amino acid occurs, and quality is 
unavoidably lowered. 

When the heating temperature is reduced as a means of preventing this deterioration, sterilization 
is ineffective, and when spores survive even in the amount of 1 spore/g or m{, the symptoms 
break out in the distribution stage, leading to the occurrence of claims, recalls and the like, and 
also major economic losses. 

Furthermore, cod roe, herring roe and the like which cannot be subjected to heat sterilization are 
contaminated by numerous microbes when especially mold, and positive coliform bacteria, 
general plate count, yeast are 10 5 spores/g or higher, and colonies form even when stored in a 
refrigerator for 5 days. 

<Problems to be solved by the invention> 

The object of this invention is to prevent the defects of existing sterilization methods such as the 
decomposition of aroma, components and the like, and the lowering of quality, and further to 
sterilize products that have not been able to be sterilized such as cod roe, enable long-term 
preservation of products, and raise product value without loss of components. 

<Means for solving the problems> 

As a result of diligent study to resolve the aforementioned issues, the inventors discovered that it 
is possible to achieve sterilization with hardly any lowering of quality by maintaining the target 
substance whose filamentous bacteria is to be sterilized at a fixed pressure and temperature for a 
fixed period of time, and thereby perfected this invention. 
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Below, the content of this invention is explained in detail. 

With this invention, substances in which filamentous bacteria must not be allowed to develop 
may be treated in any state, whether as raw materials, goods in process, or products. 
Furthermore, this invention can be applied without limitation to target substances, for example, 
to Japanese and Western confections such as bean-jam wafers; delicacies such as rolled 
yellowtail; foods that have previously been unheatable such as cod roe, herring roe, spices and 
herbal medicines; salt-preserved agricultural products such as eggplant and cucumbers that are 
imported by ship or the like; agricultural products such as vegetables and fruits; basidiomycetes 
such as Matsutake mushrooms; foliage plants such as orchids that are grown from the callus 
state; packaging material that needs to be sterile; lumber such as vaulted boards; plant seeds, and 
so on. 

To implement this invention, the target substance to be sterilized is packed into a pressure-tight 
container, preferably a Teflon container, after which it may be kept at ordinary temperature, or 
warmed to the set temperature according to circumstances, and held for 5 minutes to 5 hours 
under a pressure of 500-10,000 kg/cm 2 . The heating temperature is determined according to the 
type of filamentous bacteria that one aims to sterilize, or the type of material or the like. If it is a 
matter of conidiospores such as Aspergillus, Penicillium, or Wallemia sebi, 10-50°C is 
acceptable; if ascospores such as Eurotium, Eupenicillium, Talaromyces, or Monascus bisporus, 
20-70°C is acceptable; if plant pathology-inducing bacteria such as Alteraaria and 
Helminthosporium, as well as Mucor, Rhizopus, Cladosporium or the like, 10-40°C is 
acceptable; and further if the material is not altered when heated, 100°C is also acceptable. 

In general, the lower the heating temperature is, the longer is the pressure holding time, although 
it will vary according to the pressure. If near 100°C, a short time is acceptable, while at a 
temperature of 10-100°C, and preferably 20°C-70°C, a holding time of 5 minutes to 5 hours, and 
preferably 10 minutes to 2 hours, is sufficient. 

There is no limitation on the pressure medium used in the pressure device. In the case of a food 
product, municipal tap water is preferable, if other than a food product, it is also acceptable to 
use cooking oil, kerosene, well water and the like. 

Below, embodiments are explained. 

(Embodiment 1) 

Spores of Aspergillus niger were implanted in spicy cod roe, mixed well, packed into a Teflon 
tube, and treated for fixed periods of time at a room temperature of 25°C, and at 3,000 kg/cm , 
and 6,000 kg/cm 2 . Thereafter, the number of spores before and after the pressure treatment were 
measured, and the results are shown in Table 1 . 

[blank space below] 



3 



[seal] 



Tal 


ble 1 Number of surviving spores of Aspergillus niger (s] 


3ores/g) 




Pressure 

Treatment 


3000 
kg/cm 2 


6000 
kg/cm 2 


Functional 
evaluation 


Samples before 
high pressure 
treatment 
(control) 




9.5 x 10 3 


Fresh, sharp taste; 
satisfactory 


Samples after 
high pressure 
treatment 


10 minutes 
20 minutes 
40 minutes 


6.4 x 10 3 
3.0 x 10 2 
1.3 x 10 2 


0 

1 o 

0 


Satisfactory in the 
same way as the 
control group 
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(Embodiment 2) 

Imported, salt-preserved eggplant wherein Chrysosporium fastidium was developed was packed 
into a Teflon tube, and treated for the same periods of time as Embodiment 1 . The results are 
shown in Table 2. Even when the treated substance was preserved for one month at 25°C, no 
mold growth could be observed. 

[blank space below] 
[seal] 



Table 2 Number of surviving spores of Chrysosporium fastidium (spores/g) 





Pressure 

Treatment 


3000 
kg/cm 2 


6000 
kg/cm 2 


External appearance 
and feel 


Control 




1.6 xlO 4 


Purple-colored and 
hard here and there. 


Samples after 
high pressure 
treatment 


10 minutes 
20 minutes 
40 minutes 


1.4 x 10 4 

2.5 x 10 3 


1.9 x 10 2 
0 
0 


No major differences 
from the control 
group. 



(Embodiment 3) 

Honey was injected with ascospores of Monascus bisporus that had been separated from honey, 
was packed into a Teflon tube, and was treated in the same way as Embodiment 1 after being 
maintained at a temperature of 45 °C for 10 minutes. Even when the treated substance was 
preserved for two months at 25°C, no mold growth could be noted. 



[blank space below] 
[seal] 

Table 3 Number of surviving spores of Monascus bisporus (spores/g) 





Pressure 

Treatment 


3000 
kg/cm 


6000 
kg/cm 2 


External appearance 
and functional 
evaluation 


Control 




5.6 x 10 4 


Has color, viscosity 
and sweetness; 
satisfactory. 


Samples after 
high pressure 
treatment 


10 minutes 
20 minutes 
40 minutes 


5.0 x 10 3 
180 


60 
5 
0 


No major differences 
from the control 
group. 
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(Embodiment 4) 

The seeds of commercial black pepper were put in water for one night, the soaked seeds 
were packed in a Teflon tube, and treated in the same manner as Embodiment 1 at a room 
temperature of 25 °C. 

The control seeds were put on 3 sheets of potato glucose agar medium, with 20 grains/ 1 
sheet of potato glucose agar medium (agar 1%). The high pressure treated seeds were 
also handled in the same manner. Thereafter, they were observed for 7 days at 25°C, the 
surviving spore count and germination rate were obtained, and summarized in Table 4. 

Aspergillus, Penicillium, Alternaria, Cladosporium, etc. were isolated from the control 
seeds. With regard to the seeds which had a surviving spore count of 0 spores/g among 
the high pressure treated ones, no mold growth was noted even when left standing for 3 
weeks. 



Table 4 Surviving spore count (spores/g) and germination rate of seeds 





— .^Time 


5 minutes 


Germination 


10 


Germination 


40 minutes 


Germination 




Pressure 




rate 


minutes 


rate 




rate 


Control 






















4.5 x 10 3 








Samples 


500 kg/cm J 


1.2 x 10 


100% 


1 


98% 


0 


90% 


after high 


1000 " 


5 


100% 


0 


96% 


0 


90% 


pressure 


3000 " 


0 


100% 


0 


95% 


0 


90% 


treatment 


6000 " 


0 


95% 


0 


90% 


0 


85% 



Procedural Correction Form 

August 29, 1991 
[stamp:] Okay 

To the Commissioner of the Patent Office, FumitakeYoshida 

1 . Case designation: 

Year Heisei 01 [1989], patent application number 80176 

2. Title of the invention: 
Sterilization method 

3 . Person making the corrections: 

Relation to the case: patent applicant 
Address: 1-5-8 Kyobashi, Chuo-ku, Tokyo 
Telephone number: Tokyo (03) 297-8653 
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Name: (006) Ajinomoto Co., Ltd. 

Representative: President and Director Tadasu Toba [seal] 

4. Date of correction instruction: voluntary 

5. Increased number of inventions due to correction: none 

6. Object of the correction: 

The section "Detailed description of the invention" of the specification 

7. Content of the correction: 

(1 ) On page 4, line 3 of the specification, ". . . , Talaromyros" is corrected to "... , 
Talaromyces" 

(2) On page 4, line 5 of the specification, ". . .bisporos). . ." is corrected to 
"...bisporus)" 

(3) On page 1 1, line 12 of the specification, ". . .(penicilluim). . is corrected to 
"...(penicillium)..." 

End 

[Stamp:] Patent Office/ 8.30.89/Applications Section [illegible name] 
[Stamp:] Method [illegible] 
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